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a, a concern ^about .2 mg/ml when sard composition is a, a .ensure of about 

4 ° C ' (b) V^olubiliang compound compristng a guanidinium group, wherein said 

rfubiiizing compoul is presen, in said composition in an amoun, sufficient to make said IGF-I 
soluDiuzing oui y v r n m „/ m l when said composition 



solubihzing compounu „ ^ _ ^ 

or analogue thereof soVble at a concentration of at least about gr 

is at a temperature of about 4°C. 

y The composition of Cairn f, wherein said sombihzing compound is guanidine 

hydrochloride. 

leases soluble of said IGF-I or/lgue thereof a, a pH of about 5, or greater. 

Jj[ The composition of daim^wherein said solubilizing compound is arginine. 

< The composition of CaimX wherein sard IflF-I or anaiogue thereof has an amino 

IGF-I. 

y The composition of claim ^wherein said IGF-I is human IGF-I. 

J The composition of ciaim^herein said arginine is presen. in a molar 
concentration range from about 10 mM to about 1 M. 

/ The composition of daimX«>* rei " «* b ^ " * 

concentration range from about 1 5 mM to about 500 mM. 
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The composition of claim ^6, wherein said arginine is present in a molar 
concentration range from about 20 mM to about 200 mM. 

Jtff. The composition of claim 3jf, wherein said pH is in a range from about pH 5.5 to 
about pH 9.0. 

^ The composition of claim^S; wherein said pH is in a range from about pH 5.7 to 
about pH 6.3. 

^ H 

jd. The composition of claim^Pfwherein said pH is about pH 6.0. 

» 6 .. .. 

4K The composition of claim wherein s^kfIGF-1 is present in said composition at 



a concentration of about 12 mg/ml to about 200 jja^/ml. 

The composition of clai^^wherein said IGF-I is present in said composition at 
a concentration of about 1 5 mg/rano about 200 mg/ml. 

The composition of claim ^2, wherein said IGF-I is present in said composition at 
a concentration of about 25 mg/ml to about 200 mg/ml. 

JA. The composition of claim 29, wherein said composition comprises sodium chloride 
at a molar concentration of about 1 50 mM. 

n i 

Jey. The composition of claim 1^ comprising a buffer selected from the group 
consisting of a glutaric acid buffer, a maleic acid buffer, a succinic acid buffer, a citric acid buffer, 
imidazole, and a histidine buffer. 
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— ^ ^ 46. composition comprising: 
yJ^J (a\ biologically active insulin-like growth factor- 1 (IGF-I) or biologically 

active analogue thereof having an amino acid sequence that shares at least 70% sequence identity 
with the amino acid sequence for human IGF-I, wherein said IGF-I or analogue thereof is present 
at a concentration of at lea^t about 12 mg/ml when said composition is at a temperature of about 
4°C; 

(b) a solubili^ing compound selected from the group consisting of arginine, an 
arginine analogue, and guanidine hydrochloride, wherein said arginine analogue is an amino acid 
analogue of arginine that increases solubility of said IGF-I or analogue thereof at a pH of about 
5.5 or greater; and 

(c) a buffer such that the\omposition has a pH of about pH 5.5 to about pH 

Jn. The composition of claim 4#f wherein said IGF-I or analogue thereof has an amino 
acid sequence having at least 95% sequence identity with the amino acid sequence for human 
IGF-I. 

x> ir 

The composition of claini^ffurther comprising sodium chloride at a molar 
concentration of about 150 mM. 



A method of making an IGF-I composition having a pH of about pH 5.5 to about 
pH 9.0, said method-comprising: 

(a) providing an amount ofjbiologically active insulin-like growth factor- 1 
(IGF-I) or biologically active analogue'th^rem, such that theIGF-I or analogue thereof is soluble 
in said composition at a concentration of at lea^ab.out 12 mg/ml when said composition is at a 



temperature of about 4°C, said IGF-I or analogue thereof iia^ing^an amino acid sequence that 
shares at least 70% sequence identity with the amino acid sequence^for human IGF-I; and 

(b) combining said IGF-I or analogue thereof with^solubilizing compound 
comprising a guanidinium group. 
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f^O. The method of claim 49, wherein said IGF-I or analogue thereof has an amino acid 
sequence having at least 95% sequence identity with the amino acid sequence for human IGF-I. 



5 1 . The method of claim 49, wherein said solubilizing compound is arginine and 
wherein said IGF-H^iuman IGF-I. 

52. A method\^f delivering IGF-I to a vertebrate subject comprising: 

(a) providing an IGF-I composition according to claim 29; and 

(b) administering said IGF-I composition to said vertebrate subject. 

53 . The method of claims 52 rein the administering is parenteral. 




54. A method of enhancing the solubility of biologically active insulin-like growth 



factor- 1 (IGF-I) or biologically activelanalogue thereof in a composition having a pH of about pH 
5.5 to about pH 9.0, said IGF-I or analogue thereof having an amino acid sequence that shares at 
least 70% sequence identity with the amino acid sequence for human IGF-I, said method 
comprising combining said IGF-I or analogue thereof with an amount of a solubilizing compound 
that comprises a guanidinium group sufficient to increase the solubility of said IGF-I or analogue 
thereof relative to the solubility of said IGF-I or analogue^thereof in the absence of the 
solubilizing compound. 



55. The method of claim 54, wherein said IGF-I or analogue thereof has an amino acid 
sequence having at least 95% sequence identity with the amino acid^sequence for human IGF-I. 



56. The method of claim 55, wherein said solubilizing compound is arginine and 
wherein said IGF-I is human IGF-I. 
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5^X^ A method for stabilizing solubility of a biologically active insulin-like growth 
factor- 1 (IGf\-I) or analogue thereof within an aqueous solution during freeze-thaw of said 
solution, said method comprising: 

a) \ preparing said solution; and 

b) \ including arginine or an arginine analogue in said solution in an amount 
sufficient to stabilize solubility of said IGF-I or analogue thereof within said solution during 
freeze-thaw relative to the solubility of said IGF-I or analogue thereof in the absence of said 
arginine or arginine analogue in said solution; 

wherein said IGF-I or analogue^thereof has an amino acid sequence that shares at least 70% 
sequence identity with the amino acid sequence for human IGF-I, and wherein said arginine 
analogue is an amino acid analogue of arginine that increases solubility of said IGF-I or analogue 
thereof at a pH of about 5.5 or greater\ 

58. The method of claim 57,/wherein said IGF-I or analogue thereof has an amino acid 
sequence having at least 95% sequence lidentitywith the amino acid sequence for human IGF-L 



59. The method of claim 58, wherein saidIGF-I is human IGF-I. 

60. The method of claim 59, wherein said IGF-I is soluble in said solution at a 
concentration of about 7.4 mg/ml when said solution is at^about 4°C, and wherein said arginine is 
present in said solution at a concentration of about 50 mM. 

61 . A method for stabilizing biological activity of biologically active insulin-like 
growth factor- 1 (IGF-I) or biologically active analogue thereof in a\composition during storage of 
said composition prior to its use, said composition having a pH of about pH 5.5 to about pH 9.0, 
said method comprising: \ 

a) combining said IGF-I or analogue thereof with an amount of a solubilizing 
compound comprising a guanidinium group sufficient to increase the solubility of said IGF-I or 
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aiklogue thereof relative to the solubility of said IGF-I or analogue thereof in the absence of said 
solubilizing compound; and 

\ b) storing said composition prior to its use; 
wherein said IGF-I or analogue thereof has an amino acid sequence that shares at least 70% 
sequence identity with the amino acid sequence for human IGF-L 



62. The method of claim 61, wherein said IGF-I or analogue thereof has an amino acid 
sequence that shares atHeast 95% sequence identity with the amino acid sequence for human IGF- 



63. The method of claim 61, wherein said solubilizing compound is arginine or an 
arginine analogue, wherein said arginine analogue is an amino acid analogue of arginine that 
increases solubility of said IGF-I or analogub^thereof at a pH of about 5.5 or greater. 



64. The method of claim 61 



, wherein said composition is a solution. 




65. The method of claim 64, wherein said storing is at a temperature of about 2°C to 
about 8°C. 

66. The method of claim 61, wherein said composition is a freeze-dried composition. 

67. The method of claim 66, wherein said storing is at room temperature. 



68. A method of preparing a composition comprising biologically active IGF-I or 
analogue thereof having an amino acid sequence that shares at least 70% s sequence identity with 
the amino acid sequence for human IGF-I, said method comprising preparing a composition 
according to claim 29. 
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6^ The method of claim 68, wherein said solubilizing compound is guanidine 
hydrochloric}^ 

70. The method of claim 68, wherein said solubilizing compound is arginine or an 
arginine analogue/wherein said arginine analogue is an amino acid analogue of arginine that 
increases solubility of\sai^IGF-I or analogue thereof at a pH of about 5.5 or greater. 

71 . The method of claim 70, wherein said solubilizing compound is arginine. 



72. The method of claim 71, wherein said IGF-I or analogue thereof has an amino acid 
sequence having at least 95% sequence identity with the amino acid sequence for human IGF-I. 




73. The method of claim 7 % wherein said IGF-I is human IGF-I. 



74. The method of claim 7^wherein / said arginine is present at a molar concentration 
ranging from about 10 mM to about 1 ' ~ 




75. The method of claim 74, wherein said arginine is present at a molar concentration 
ranging from about 15 mM to about 500 mM. 

76. The method of claim 75, wherein said arginine is present at a molar concentration 
ranging from about 20 mM to about 200 mM. 

77. The method of claim 73, wherein said pH is in a range from about pH 5.5 to about 

pH 9.0. 

78. The method of claim 77, wherein said pH is in a range from about pH 5.7 to about 

pH6.3. 



